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Restoration of blood flow to the affected
extremity after removal of an infected graft still rep-
resents a serious problem to the vascular surgeon.
Even with new and improved techniques of revascu-
larization, the rate of amputation ranges from 18%
to 27%.1-3 Obturator bypass grafting has been
described as one method to supply perfusion to the
lower extremity in case of a deep groin infection.4,5
It has the advantages of totally avoiding the infected
region and not needing autologous material.
Potential hazards of the procedure include damage
to the obturator vessels and nerve, because visual-
ization of the obturator foramen is hard to obtain
and passing of the graft through the foramen has to
be done mostly by means of digital palpation with-
out visual control.6 This is even more common
when crossover bypass grafting is performed. With
our experiences from laparoscopic aortic surgery7
and from video-assisted hernia repair, we performed
video-assisted iliofemoral crossover obturator bypass
grafting. This minimally invasive technique provides
excellent visualization of the obturator foramen,
while still allowing the safe performance of the prox-
imal anastomosis according to the standards of open
vascular surgery.
CASE REPORT
A 60-year-old man underwent implantation of a bifur-
cated graft from the aorta to the right iliac bifurcation and
left femoral artery for aortoiliac occlusive disease. He also
had poikiloderma, with severe skin changes on his torso
and all four extremities. The patient was otherwise healthy
and in good physical condition, with no significant co-
morbid factors. The only risk factor was a 20-year history
of smoking two packs of cigarettes per day. The postoper-
ative course was uneventful, and duplex ultrasound stud-
ies showed a good function of the bypass graft. He was
discharged from the hospital on the 9th postoperative day
without any symptoms of claudication and with markedly
improved ankle brachial indices (ABI) of 0.85 bilaterally,
which were consistent with mild atherosclerotic disease at
calf-level. One month later, the patient presented with a 5-
day history of redness, swelling, and pain in the left groin
that had extended to the left thigh. A severely painful, red-
dened, pulsatile swelling in the area of the operation scar
in the left groin was revealed by means of a physical exam-
ination. Approximately in the middle of the scar was a
small skin necrosis with pus coming out of it. The left
proximal thigh was also swollen. The patient’s tempera-
ture was 39.5°C, and his white blood cell count (WBC)
was 20,110/m L. He was immediately taken to the operat-
ing room, and an exploration of the left groin was per-
formed. An infected false aneurysm, arising from a disrup-
tion site at the distal anastomosis of the graft, was detect-
ed. The graft was exposed from the groin as high above
the inguinal ligament as possible, where it was found to be
well incorporated in healthy tissue and not showing any
signs of infection. The graft was then excised up to the
level of the inguinal ligament, at what seemed to be a rea-
sonable distance from the infected field. The common
femoral artery was closed with a suture proximally and dis-
tally to the anastomoses. Then, aggressive debridement
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was performed, and the wound in the left groin was left
open. Cultures of the infected tissue were positive for
Staphylococcus aureus and Escherichia coli. At the time of
the operation, the left foot showed no signs of critical
ischemia. Postoperatively, under treatment with appropri-
ate intravenous antibiotics and daily mechanical cleaning
the groin wound showed good secondary healing, and the
signs of systemic infection were rapidly decreasing. A com-
puted tomography scan of the abdomen and pelvis was
obtained, and no signs of infection of the proximal por-
tions of the graft were shown. The patient, however, com-
plained of increasing rest pain in his left foot, and his ABI
on the left side decreased to 0.36, despite good left calf
and foot perfusion via collaterals as shown by means of
angiography. Three weeks after his initial operation, the
patient was again taken to the operating room and a
video-assisted iliacofemoral crossover obturator bypass
grafting procedure was performed. The right iliac artery
was chosen as the site of the proximal anastomosis to min-
imize the risk of ascending infection from the left groin.
Operative technique. The patient was placed in a
supine position, and a 1.5-cm incision was made just below
the umbilicus. The spacemaker was inserted on the dorsal
layer of the rectus sheath and moved downward to pass the
arcuate line and reach the preperitoneal space. The space-
maker was inflated and then removed, and the camera was
inserted through this incision. CO2 was applied until a
pressure of 12 mm Hg was reached, after which three addi-
tional ports were inserted under video-control: two to
either side of the umbilicus through the rectus abdominis
muscle and one in the midline above the umbilicus (Fig 1).
The preperitoneal space was dissected out and visualized,
providing excellent exposure of the left obturator foramen
and the right external iliac artery. The remaining left limb
of the bifurcated graft was also visualized and was found to
be completely covered by healthy tissue that showed no
signs of an ascending infection. With laparoscopic instru-
ments, dissection of the right external iliac artery was car-
ried out. 5000 IU of heparin were given intravenously, and
the artery was clamped proximally and distally to the anas-
tomosis site with laparoscopic vascular clamps. Then a 2-
cm arteriotomy was performed, and an 8-mm ringed
Dacron graft, which had been preclotted with the patient’s
blood before anticoagulation, was inserted through an 12-
mm trocar shaft. An end-to-side anastomosis was accom-
plished in a continuous running fashion with double-
armed 4-0 polypropylene suture. After completion of the
suture line, the clamps were successively opened, and the
anastomosis was controlled. Simultaneously, conventional
dissection of the left superficial femoral artery at midthigh
level had been performed. A long, curved atraumatic
grasper was inserted and moved gently on the surface of
the adductor magnus muscle cranially. Under video con-
trol, the grasper was directed through the medial aspect of
the obturator foramen, where the graft was grasped and
pulled down to the groin (Fig 2). The graft was then
flushed, and the distal end-to-side anastomosis was per-
formed with an open technique. The ports were succes-
sively removed, and the port sites and the wound in the left
groin were closed in layers. The operation time was 3 hours
and 40 minutes; anesthesia-time was 5 hours and 5 min-
utes; the estimated blood loss was 350 mL.
Fig 1. Sites of trocar insertion: 1, camera; 2,3,4, laparo-
scopic instruments.
Fig 2. Intraoperative view of the obturator foramen: A
marks the pubic bone forming the upper margin of the
foramen; B marks the medial aspect of the obturator fora-
men with the graft passing through it.
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Postoperative course. The patient tolerated the
procedure well, and he was transferred from the intensive
care unit to a regular floor in stable condition on the first
postoperative day. The left foot was warm, and the patient
had no more complaints of rest pain. A patent obturator
graft and good blood supply to the left lower extremity
was shown by means of postoperative angiography (Fig 3).
After anticoagulation with Coumadin had begun, a
hematoma developed in the patient’s left groin, and it had
to be removed in the operating room. After this proce-
dure, the rest of the postoperative course was uneventful.
The wound in the left groin showed good secondary heal-
ing; there were no local or systemic signs of infection. The
German health care system excludes hospital physicians
from providing outpatient care, so the patient was kept in
the hospital and his groin wound was treated daily, until a
good healing result was reached. The patient was dis-
charged from the hospital 3 weeks after the operation. He
was readmitted by his family physician 5 months later
because of a persisting fistula in the left groin. A connec-
tion at the level of the inguinal ligament between the fis-
tula and the tip of the residual left limb of the old bifur-
cated graft was shown by means of a radiologic evaluation.
The remaining left limb was then addressed through a
retroperitoneal approach. It was found to be entirely
incorporated into scar tissue; there were no signs of an
ascending infection from the groin into the retroperi-
toneum. The left limb of the graft was then removed close
to the bifurcation. No evidence of bacterial contamination
was revealed by means of microbiological cultures of tissue
surrounding the graft. The postoperative course was
uneventful, and the patient was discharged after 3 weeks
with a clean and well-healing wound in his left groin.
One year after the obturator bypass grafting proce-
dure, the patient was in good condition without com-
plaints, all his wounds were healed, and there were no
signs of infection. A patent extra-anatomic graft with a
biphasic pulse curve and 0.85 ABIs in both legs were
revealed by means of Duplex ultrasound studies.
DISCUSSION
Although graft infection in peripheral vascular
and aortic surgery is a rare entity, with an incidence
of 1.0% to 2.6%,1,8 it is a devastating complication
with high mortality and amputation rates.1-3,6 With
aortofemoral grafts, treatment in selected cases con-
sists of appropriate systemic antibiotics and aggres-
sive operative excision of all infected tissue while
preserving the graft.6,8 However, if the infection
involves the anastomoses and if bleeding, a false
Fig 3. A, Postoperative angiography showing a patent obturator bypass graft. B, The tortu-
ous area at the distal anastomosis is probably caused by the graft curving around the adductor
longus muscle. It was shown to have no hemodynamic significance by means of duplex ultra-
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aneurysm, or persistent septicemia is present,
removal of the infected portion of the graft is
mandatory,4,6,8 leaving the surgeon with the prob-
lem of restoring blood flow to the affected limb.
Despite growing experience with in situ replacement
by autogenous, allograft, and antibiotic-soaked
prosthetic grafts,9-11 extra-anatomic bypass grafting
procedures through a noninfected field are current-
ly the standard form of revascularization.1,8 The
choices for extra-anatomic revascularization include
axillofemoral or axillobifemoral bypass grafting pro-
cedures, lateral bypass grafting procedures from the
descending aorta or the iliac arteries to the deep or
superficial femoral artery, and obturator bypass
grafting procedures. The obturator bypass grafting
procedure has proven to be a feasible and safe way to
provide blood supply to the lower extremity in case
of a deep groin infection.4,5,12
Given the severe skin lesions our patient had, we
decided to use a minimally invasive approach to
obturator bypass grafting to minimize skin and tis-
sue trauma, thereby minimizing the risk of recurrent
infection. The use of endoscopic techniques in aor-
tic surgery has been a growing field of interest in
recent years.13,14 We have previously described our
experiences with totally laparoscopic surgery for aor-
toiliac occlusive disease7 and shown that endoscopic
aortic procedures can be performed safely and effec-
tively according to the standards of vascular surgery.
Video-assisted techniques are becoming the stan-
dard procedure in inguinal hernia surgery and have
also been described in the treatment of obturator
hernias.15,16 Combining our experiences from
laparoscopic vascular surgery and video-assisted
inguinal hernia repair, we were able to perform a
crossover obturator bypass grafting procedure in a
minimally invasive way. This technique provides
excellent exposure and visualization of the obturator
foramen, thus minimizing potential dangers like
damage to the obturator vessels or nerve. With spe-
cial laparoscopic instruments,17 the proximal anasto-
mosis could be performed safely and quickly. It was
also possible to visualize the limbs of the old bifur-
cated graft; however, the adhesions and scar tissue
present from the previous operation would have
made laparoscopic dissection extremely difficult. We
therefore feel that the removal of infected graft seg-
ments should be done in a second operation with
the conventional open technique.
In our opinion, this video-assisted approach is a
good alternative in selected patients requiring extra-
anatomical lowerlimb revascularization, providing
the advantages of minimally invasive surgery such as
minor tissue trauma, decreased risk of contamina-
tion, decreased wound pain, and minimal scarring.
However, further experiences with this technique
and with laparoscopic vascular surgery in general are
required to judge its feasibility and safety.
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